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Agricultural Practices for Growing Kenaf (Hibiscus cannabinus L.) in
Iowa: I. Morphology, Stem, and Fiber Yield
Abstract
Kenaf (Hibiscus cannabinus L.) is a promising biorenewable resource for producing natural fibers but few
studies have investigated the crop when grown in cooler climates, such as the American Midwest. The
objectives of this study were to: 1) determine the agricultural practices (row spacing, seed, and N rates)
leading to optimal kenaf dry matter (DM) stem and fiber yield in ‘Tainung 2’ and ‘Whitten’; 2) evaluate stem
height, basal diameter, and leaf area index (LAI) over the growing season; and 3) assess the influence of
management practices on fiber (bast and core lignocellulose) composition, and carbon (C), N, and total ash
concentration. Kenaf cultivars Tainung 2 and Whitten were planted in Boone County, IA in 2014 and 2015 at
247,000 or 371,000 seed ha‐1, in 38‐cm or 76‐cm rows that received 0, 56, 112, 168, or 224 kg N ha‐1. Stand
density, core:bast fiber ratio, and basal stem diameter were influenced by three‐way interactions. Stem height
at harvest was influenced by the main effects of row spacing, seeding rate, and N fertilization rate. Nitrogen
fertilization did not influence stem DM yield, regardless of application rate. Kenaf is a promising
multi‐purpose crop that could contribute to the natural fiber marker, as well as diversifying the landscape.
Kenaf is well adapted to Iowa and can be produced with a range of management practices.
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    Mg ha‐1  plants ha‐1    cm  cm 
Variety             
Tainung 2    10.1 a†  201,150  1.72 b  259  2.04 
Whitten    9.5 b  192,916  1.78 a  258  2.06 
             
Row Spacing             
38‐cm    9.9  198,567  1.76  256 b  1.99 b 
76‐cm    9.7  195,000  1.74  261 a  2.11 a 
             
Seeding Rate             
247,000 seed ha‐1    9.6  166,276 b  1.75  262 a  2.12 a 
371,000 seed ha‐1    10.0  227,791 a  1.75  255 b  1.98 b 
             
Nitrogen Rate             
0 kg ha‐1 N    9.6  199,671 b  1.75 ab  254 b  1.97 c 
56 kg ha‐1 N    9.8  214,168 a  1.78 a  259 a  1.97 c 
112 kg ha‐1 N    10.4  202,193 ab  1.76 ab  260 a  2.05 b 
168 kg ha‐1 N    9.9  190,118 bc  1.77 a  260 a  2.13 a 
224 kg ha‐1 N    9.4  179,017 c  1.69 b  260 a  2.13 a 
             
    ANOVA 
Source  df           
Variety (V)  1  *  NS  **  NS  NS 
Row Spacing (R)  1  NS  NS  NS  **  *** 
V × R  1  NS  NS  NS  NS  NS 
Seeding Rate (S)  1  NS  ***  NS  **  *** 
V × S  1  NS  NS  NS  NS  NS 
R × S  1  NS  NS  NS  NS  * 
V × R × S  1  NS  **  NS  NS  ** 
Nitrogen Rate (N)  4  NS  ***  NS  NS  *** 
V × N  4  NS  NS  NS  *  NS 
R × N  4  NS  NS  NS  NS  NS 
V × R × N  4  NS  NS  NS  NS  NS 
S × N  4  NS  NS  NS  NS  NS 
V × S × N  4  NS  NS  *  NS  NS 
R × S × N  4  NS  NS  NS  NS  NS 
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    1  2  3  4 
1  Stem DM Yield  1       
2  Plant Density  0.28**       
3  Stem Height  0.46**  0.10     
4  Basal Diameter  0.06  ‐0.43**  0.14*   
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